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Abstract 
Rapid population growth in our living space spreads the need for urban renewal and the city's social, economic, and physical 
improvement. Urban regeneration in the context of solving urban problems is an important tool, which contains a lot of different 
policies and procedures in our country as well as the rest of the world and has been widely discussed, monitored, and 
implemented. “Urban regeneration can be summarized as a comprehensive vision plan which tries to provide a permanent 
solution to economic, physical, social, and environmental problems and as the realization of this plan”.  
In this study, the physical condition before the urban regeneration projects in Ankara, Mamak district is mapped. Infrastructure 
maps in GIS environment are generated by 3D modelling which covers urban regeneration areas. 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The process of urbanization, beginning with Industrial Revolution, has accelerated proportionally with increased 
population density and inferiority of living space. Increased necessity of labour in the cities caused rising rural-
urban migration. Thus, cities were not able to remove this density started to occupy by residences with poor quality. 
Reasons such as the destructions of wars, changes in urban spaces due to the rapid urbanization, and rising 
population density have brought the urban regeneration to the agenda. Rapid population growth in our living space 
is spread by the city's social, economic and physical improvement and urban renewal is needed.  
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Urban regeneration which in solving urban problems is an important tool of there are a lot of policies and 
procedures in this regard different from each other, in our country as well as around the world and have been widely 
discussed, monitored and implemented. 
Urbanization process in Turkey was accelerated after 1950s and continued in an unplanned manner with the 
settlement of the urban fringe of the growing population in cities. Increasing population density after 1970 has led to 
poverty at the urban periphery. When it come to the 1980s, it was understood that these areas would be no more 
urban fringes and should be brought into the city again because the expansions of cities cover these areas and so 
urban renewal initiatives were started [1]. 
It was described the urban regeneration in general terms as follow; 
“Urban transformation is a comprehensive vision and action aiming at providing a permanent solution to the 
economic, physical, social, and environmental problems of the area which is subjected to alteration.” 
In this study, the physical condition before the urban regeneration projects in Ankara, Mamak district is mapped. 
Infrastructure maps in GIS environment are generated by 3D modelling which covers urban regeneration areas. 
 
2. Urban transformation studies in Turkey 
 
Urban renewal projects have been gaining importance in recent years. A competitive environment in the purchases 
and deliveries of services tried to attract investments and capital flows between cities and to ensure local 
development. In a democratization process, the sense of being different from each other gave each city its own 
identity, and has led to the creation of new urban renewal project. 
Urban renewal projects aim for the modernization of the following areas in order to keep cities healthy and livable: 
• Illegal construction areas, 
• Housing in dangerous areas which will be directly affected by natural disasters, 
• Inappropriate work areas remaining in the city, 
• Unqualified unhealthy areas in the city and areas where excluded from liveable city standards, 
• Historical sites and protected areas which have lost their functions, 
As in many countries of the World, there were various discussions on the concept of urban renewal in Turkey, too. 
Urban renewal is expressed as a comprehensive vision and action trying to provide a permanent solution to the 
economic, physical, social and environmental conditions of regions, which are subjected to change in order to find 
solutions to urban problems [1]. 
At the responses given for different renewal problems in our country, renewal problems are generally 
underestimated as only the renewal of physical spaces; and social, economic and environmental dimensions of 
renewal are ignored. However, urban renewal can be successful if it is handled with a comprehensive and integrated 
approach considering social development, economic growth, and the protection and sustainability of the natural 
balance as well as the renewal of physical space [7]. 
The legal process of urban transformation in Turkey started with the "North Ankara Entrance Urban Transformation 
Project Act" in 2004 [3, 6]. The Article 73, Law No. 5393 ratified in 2005 and so did some special legislation in the 
following years [4]. Some of these arrangements: the 5216 Metropolitan Municipality Law (2004), the 5366 
"Renovation of Deteriorated Historical and Cultural Assets Law on the Protection and Sustainable Use" (2005). 
Urban renewal grows mostly as the renovation of industrial structures located in cities in order to meet the housing 
needs or as the preservation of existing historical structures in Turkey as well as in the rest of the World. However 
especially after the 1999 earthquake in Turkey, the renewal process has shifted to the transformation of high-risk 
buildings [5, 6]. The Van earthquake in 2011 has boosted this trend and caused a new legislation draft which aims at 
demolition of all of the risky structures across the country and then “The Regeneration of Areas under Disaster Risk 
Act”, No.6306, was ratified and published in Official Gazette No. 28309 on 31 May 2012. With this process “Urban 
Renewal”, integrated into the disaster laws in our country, has gained popularity as a concept focusing mostly on 
disasters, especially on earthquakes [8]. 
 
2.1 Regeneration studies in Mamak Municipality and 3D modelling 
 
Mamak, one of the central districts of Ankara, is surrounded by AltÕnda÷ in the north, Elmada÷ in the east, Çankaya 
and Elmada÷ in the south, Çankaya and AltÕnda÷ in the west (Fig. 1). The surface area of the district is 308 km² and 
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the altitude is 899 meters. The highest point in the region is the KörpÕnar Hill of 1503 m.  The second highest point 
is the Hüseyin Gazi Mountain of 1456 m. The lowest place in the district is Dikimevi of 899 m. Mamak district is 
surrounded by Hüseyin Gazi Mountain in the north, Elmada÷ Mountain and its extensions in the east. The 
components of the land in the district as follows: 19.8% of agricultural land, 40% grassland and meadows, 6% 
forest, 34% other areas. The agricultural areas consist of 3,332 hectares of farmland, 13.5 hectares of vegetables 
area, and 44.2 hectares of fruit area. Continental climate prevails in the Mamak. Winters are rainy and cold and 
summers are dry and hot. Rainfall is observed in the form of snow and rain in winter and form of rain in spring and 
autumn. The average annual rainfall of the district is 360-420 kg/m. 
 
 
Fig. 1 The area of interest – Mamak, Ankara district, www.google.com 
 
In this study, implementations of the urban transformation in Harman and AltÕnevler neighbourhoods of Mamak, 
central district municipality of Ankara Metropolitan Municipality, were examined. The three-dimensional modelling 
of the region and simulation was performed by making a spatial map of the area and by Relief Map Production. 
The Urban Renewal Framework practices, which took place in the Harman neighbourhood, are described briefly: 
- 510 units Housing and Primary School within the constriction space of 75.000 m² and Infrastructure and 
Landscaping Construction (Fig. 2 and 3) were performed. 
- Air pollution is prevented due to the use of natural gas in new types of housing. 
- A safe environment for people has been established by transformation. The squatting in the region was 
prevented by urban transformation projects. 
 
Fig. 2 Landscape construction of zone. Fig. 3 Landscape construction of zone. 
The implementations of AltÕnevler neighbourhoods in the context of urban renewal framework comprise 2150 units 
housing, school, mosque, social reinforcement areas, construction of parks and green spaces in 220,000 square 
meters of space (Fig. 4, 5). 
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Fig. 4 Urban renewal framework. Fig. 5 Urban renewal framework. 
 
It was used following software aplications in this study: ArcMap Desktop 10.2.2, ArcGlobe, Global Mapper 11, 
Work NC, STL Builder and Erdas Imagine. The following vector and raster data were used in the study - DTED 
(Digital Terrain Elevation Data), Feature Class (Building layer), and Orthophoto, [10]. 
 
2.2 3D Modelling & Relief Map Production 
Scale was determined after identifying of our map area for Relief Map Production. Considering the scale of the map, 
the frame layer was formed using ArcMap 10.2 software, Fig. 6. 
 
 
 
Fig. 6 Map area for Relief Map Production. 
 
 
Fig. 7 Creation slope terrain model. 
 
Digital Terrain Elevation Data (DTED) data was then clipped by using frame layer. Slope Terrain Model was made 
by using this created layer. The Terrain model was created with WorkNC software for creation of midform terrain 
model and Toolpath files. With toolpath files (NC code), the midform was shaped with the CNC vertical machining 
center after creation of slope terrain model (Fig. 7). 
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Generated orthophoto images were exported as PDF file format with 600 dpi by being opened with ArcMap 
software to print out the relevant parts of the map image (old-new) on plastic sheets (Fig. 8 and 9). 
 
Fig. 8 Map production old image. Fig. 9 New map image. 
 
The resulting PDF file was printed to the plastic sheet. After the heating and softening of plastic sheet with the help 
of forming machine, the shaping was performed by impregnating with vacuum on midform terrain model. This 
procedure was conducted in the same manner as the old orthophoto image. Our Relief Map was created on 1:5.000 
scale and 1.5 percent exaggeration (Fig. 10 and 11). 
 
Fig. 10 New relief map. Fig. 11 New relief map. 
 
The simulation was also carried out for the study area. ERDAS Imagine software and ArcGlobe were used for this 
job. First, DTED (Digital Terrain Elevation Data) data was opened. The orthophoto was added in order to establish 
the three-dimensional modelling. Level of detail of the orthophoto image was set as 25% (Fig. 12). 
 
Fig. 12 New relief map. Fig. 13 New relief map. 
 
A layer of the new buildings, previously digitalized, was added on model (Fig. 13). The buildings were added to the 
vertical extent by exaggerating. Simulation was conducted after the definition of flight path, altitude, viewpoint, and 
speed (Fig. 14, 15). 
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Fig. 14 Final relief map view. Fig. 15 Final relief map view. 
 
3. Conclusions 
Unplanned urbanization, brings along various infrastructure and related health problems and disrupts completely the 
modern city view that we want to see today. For this reason, Urban regeneration projects, especially in big cities, are 
often raised and various projects are being carried out. 
Using the potential of GIS technology may provide Urban Regeneration Projects with new opportunities in data 
storage, information access, queries, analysis, decision-making, reporting, and presenting results visually with 
thematic maps. 3D modelling of existing buildings, green areas, and public spaces should be carried out before 
starting the study of urban regeneration. Alterations after the urban regeneration should be monitored using the same 
procedures. 
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